












学校编码：10384                             分类号        密级         













The Transformation of Scientific Research Activities 
in the Era of Big Data 
 
 
刘 伟 榕 
 
 
指导教师姓名：贺威  副教授 
专  业 名 称：科学技术哲学 
论文提交日期： 2015 年 4月 
论文答辩时间： 2015 年 5月 
学位授予日期： 2015年   月 
 
答辩委员会主席：            





















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的




声明人（签名）：             






















（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






声明人（签名）：             




















































































Big Data is the inevitable result of the computer, the Internet and other 
information technology development. It symbolizes the information society from the 
“quantitative” to “qualitative change”. Mankind has entered an era of world data 
deconstruction and reconstruction. Thinking with data and tools to discover 
knowledge and create value become a trend. Big Data has become the new hot spot 
for global academic research. As a positive force for the progress of human 
civilization ,scientific research activities not only leading the Big Data era, its own 
conditions for development, research methods and paradigms, progressive approach is 
also brewing a positive change and innovation. 
Big Data era has brought changes in the scientific conditions. Research activities 
have created a large-scale, complex patterns, self-propagating “the Data Nature”. 
More and more new scientific discovery will depend on the mining and utilization of 
“the nature of data”. The new research tool contains a large data management, 
analysis and service support facilities will be required. The new research means 
research also brought about changes in the concept. Data-intensive science using data 
mining as the main means is evolving. Quantitative social science research ushered in 
new opportunities. Many countries have taken note of the enormous potential of 
change inherent in scientific research conditions, have to raise the height of big data 
to national science and technology strategy. 
Research conditions change also brings innovative research methods. Scientists 
not only to solve scientific problems by means of data, but also treat the data as an 
object of scientific research and tools. Data-driven research is not required to make a 
pre-theoretical assumptions. Scientists through the big data mining and analysis to 
discover hidden knowledge or the law. Data-centric scientific can gather scientific 
community, build interdisciplinary talent, led a broad coalition of science. A 
data-based, open collaborative scientific research “the Fourth Paradigm” is taking 
shape. It is leading to breakthroughs in astronomy, physics, life sciences and other 
areas. 
New conditions and new paradigms contributed to a change in the way of 
scientific progress. “the Fourth Paradigm” supplement production of scientific 
















approximation to the truth. Big Data thinking and technology has enhanced the 
scientific capacity of “solving problems”. Relevance, complexity thinking 
complements the single causal law, thereby expanding the scientific prediction 
capability. Holistic and practical research concept has corrected reductionism, 
enhance the status of local, practical knowledge. Social science data obtained 
unprecedented support. Social value of scientific research has been improved. 
Change to reach a wide range of scientific advances and breakthroughs are also 
facing a series of challenges. At the technical level, big data technology has not yet 
matured,we need to respond to scientific data management, analysis on the challenges 
and costs. In the thinking level, research methodology is restricted by following three 
aspects: observation of percolation theory, oneness of signal and noise, complex 
relationship between correlation and causality. At the institutional and cultural 
level,we need to achieve a balance between personal interests and the overall interests 
of science. 
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是数据体量大且呈指数增长，如图 0-1 所示，2012 年全球数据量为 2.8ZB，预计













                                                             









































“大数据”已是国际顶级学术刊物的研究热点。2008 年 Nature 推出专刊 
“Big Data”③、 2011 年 Science 出版专刊“Dealing with data”④，2012 年
ERCIM News（欧洲信息学与数学研究协会会刊）也出版专刊“Big Data”。在顶
级刊物的带领下，越来越多的学者投身研究大数据。从 2003-2014 年 10 月 20
日，全球著名的引文数据库“Web of Science”中以“Big Data”为主题的文献
共有 1556 篇。如图 0-2 所示，2012 年伊始，与大数据相关的研究成果数量迅速
攀升，从 2011 年的 22 篇猛增到 2012 年的 212 篇，再到 2013 年的 824 篇。 
                                                             
① Gartner. Gartner Survey Reveals That 64 Percent of Organizations Have Invested or Plan to Invest 
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（数据来源：笔者以“大数据”为关键词搜索出的论文数，截至 2015 年 3 月 30 日） 
 



















































    学术界对科学研究活动在大数据时代的变革关注较少。从图 0-4 可以看出，
目前学界的大数据研究论文主要围绕云计算、数据挖掘、数据分析、hadoop、信
息服务、数据处理等主题。王炳立②对 Web of Science 的 1556 篇国际论文的文
献共被引时区知识图谱得出了大数据的研究演进脉络（图 0-5），从中可以看出，
国际上对数据科学、知识集成、应用社会科学等研究是近两年才兴起的。 
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